A new method for detecting interactions between the senses in event-related potentials.
Event-related potentials (ERPs) can be used in multisensory research to determine the point in time when different senses start to interact, for example, the auditory and the visual system. For this purpose, the ERP to bimodal stimuli (AV) is often compared to the sum of the ERPs to auditory (A) and visual (V) stimuli: AV - (A + V). If the result is non-zero, this is interpreted as an indicator for multisensory interactions. Using this method, several studies have demonstrated auditory-visual interactions as early as 50 ms after stimulus onset. The subtraction requires that A, V, and AV do not contain common activity: This activity would be subtracted twice from one ERP and would, therefore, contaminate the result. In the present study, ERPs to unimodal, bimodal, and trimodal auditory, visual, and tactile stimuli (T) were recorded. We demonstrate that (T + TAV) - (TA + TV) is equivalent to AV - (A + V), but common activity is eliminated because two ERPs are subtracted from two others. With this new comparison technique, the first auditory-visual interaction starts around 80 ms after stimulus onset for the present experimental setting. It is possible to apply the new comparison method to other brain imaging techniques, as well, e.g. functional magnetic resonance imaging.